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detailed  design  package  including  schematics  and  photographs  of  the  propagation/ 
noise  measurement  equipment  are  also  reported. 
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Propagation/Noise  Measurement  Equipment 


4.1  INTROLJCTION 

The  purpose  of  this  document  is  to  provide  a  summary  of  the  test  objectives  and  character¬ 
istics  of  the  ARPA  packet  radio  propagation  and  noise  measurement  equipment.  The  main 
body  of  the  volume  is  an  overview  and  technical  design  summary.  The  details  of  the  design 
are  contained  in  the  appendices. 

The  propagation  test  set  has  been  designed  to  support  the  packet  radio  propagation  measure¬ 
ment  program.  Emphasis  in  this  test  program  is  to  be  given  to  propagation  eharaeteristics 
that  are  most  significant  to  transmission  of  digital  signals.  Measured  data  exists  to 
predict  i  ath  attenuation  in  the  various  environments  in  which  the  packet  radio  system 
is  to  opera.e,  but  there  exists  very  little  information  relative  to  the  multipath  spread 
characte risiies  and  the  short  period  distribution  of  impulsive  noise.  These  charact¬ 
eristics  w 'll  have  a  significant  impact  on  both  system  and  equipment  design  for  the 
packet  radio  systems.  The  propagation  test  set  has  been  designed  primarily  to  provide  more 
information  on  these  two  important  characteristics,  and  also  provide  facilities  to  measure 
net  path  loss  and  doppler  spread.  Since  both  the  obstruction  attenuation  and  noise  level  is 
expected  to  vary  with  frequency,  measurements  are  to  be  made  at  two  frequencies  (430  and 
1370  MHz). 

The  test  set  consists  of  a  transmitter  and  receiver.  The  transmitter  generates  data  bits  at 
approximately  79  kb/s  or  158  kb/s,  which  are  then  code  spread  to  a  10  M-chip  or  20  M-ehip 
modulation  rate  using  a  127  chip  maximal  length  code.  The  chips  biphase  modulate  the  two 
rf  carrier  frequencies.  The  430  MHz  output  power  is  10  watts  and  1370  MHz,  6  watts.  A 
high-gain  omni  antenna  provides  2-dBi  gain  for  430  MHz  and  9  dBi  for  1370  MHz.  Both  fre¬ 
quencies  can  be  radiated  simultaneously. 

The  receiver  has  two  fixed-frequency  front  ends  but  a  common  if.  allowing  only  one  fre¬ 
quency  to  be  received  at  any  one  time.  Surface  Acoustic  Wave  Devices  (SAWD's)  provide 
demodulation  and  decoding  for  each  data  rate.  The  output  data  signal  is  correlation  pulses 
of  approximately  2  chips  duration.  For  measuring  doppler  effects,  all  frequencies  in  the 
transmitter  and  receiver  are  phase  locked  to  their  respective  precision  frequency  standards. 
The  frequency  standard  in  the  receiver  can  be  adjusted  to  obtain  synchronization  with  the 
transmitter  standard,  thus  allowing  doppler  frequency  shift  to  be  detected.  For  noise  pulse 
measurements,  a  50-dB  dynamic  range  threshold  detector  is  provided  that  operates  at  the 
if.  frequency.  One-tenth  microsecond  impulses  can  be  detected  and  their  level  measured. 
The  receiver  antenna  provides  2-dBi  gain  at  both  430  MHz  and  1370  MHz. 

The  time  to  design  and  build  a  test  set  was  to  be  held  to  a  minimum  so  that  the  collection  of 
data  could  be  started  at  the  earliest  possible  date.  A  cost  conscious,  one-of-a-kind  test  set 
was  constructed.  Standard,  available  module  packages  were  used  to  house  the  receiver  and 
transmitter  circuits.  This  was  selected  for  design  simplicity,  flexibility,  and  minimum 
cost.  The  circuits  contained  in  these  modules  are  a  mixture  of  printed  circuit  cards  and 
board  assemblies  that  have  the  components  mounted  on  standoffs.  The  boards  are  non¬ 
standard  Collins  construction,  but  were  selected  as  the  most  effective  way  to  get  the  job 
done  within  the  cost  and  schedule  objectives.  The  flexibility  of  the  equipment  design  and 
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construction  has  been  of  value  in  the  test  program,  allowing  modifications  to  satisfy 
program  requirements.  J 


test 


Problems  arose  during  the  building  oi  the  equipment  with  vendor  parts  availability  and 
changes  in  the  desired  test  set  perfor  nance.  The  following  is  an  overview  of  some  of  the 
performance  problems  and  the  corrective  action  taken: 


The  test  set  was  orginally  designed  and  delivered  to  Stanford  Research  Institute  to 
operate  at  430  MHz  and  1325  MHz.  The  1325- MHz  frequency  under  code  spread 
occupies  a  40-MHz  bandwidth.  Within  that  bandwidth  are  FAA  flight  control  radars 
with  high- gain  directional  antennas.  The  test  set  and  the  radars  could  not  coexist. 
As  an  interim  solution,  a  transmitter  burst  mode  eontrol  was  designed  and  built 
so  that  the  test  set  transmitter  could  be  synchronized  with  the  radar  sweep.  The 
test  set  transmitter  was  inhibited  when  the  radar  was  looking  in  its  direction.  This 
worked  satisfactorily  but  the  test  set  was  later  modified  to  operate  at  1370  MHz. 


Coexistenee  with  other  transmitters  was  also  found  to  be  a  problem  in  the  test  set 
receiver  at  430  MHz.  In  a  per  hertz  bandwidth,  some  narrow  band  interfering  signals 
appear  at  the  receiver  if.  as  high  as  60  dB  greater  than  the  spread  spectrum  signal. 

7?®  f?I<;elVfer  WaS  oriSinally  set  to  provide  a  desired  signal  at  0  dBm  output  from  the 
140 -MHz  if.  The  amplifier  limits  at  +5  dBm,  so  even  in  the  manual  gain  mode,  the 
desired  signal  available  to  the  SAWD’s  was  much  lower  than  planned  (in  the  presence  of 
interference)  due  to  the  limiting  action  and  suppression  of  the  weaker  spread  speetrum 
test  S1gnal.  The  receiver  was  modified  to  provide  13  dB  more  gain  after  the  SAWD's  so 
that  the  if  prior  to  the  SAWD  could  be  operated  at  lower  gain  and  hence  in  a  more  linear 
region.  Although  there  was  an  improvement,  the  dynamic  range  of  the  if.  is  still  not 
adequate  to  coexistence  at  430  MHz  with  some  of  the  stronger  narrow-band  signals  pre¬ 
sent  in  the  test  area.  K 

A  low  side  injection  frequeriey  (290  MHz)  was  used  for  the  430- MHz  down-converter.  A 
mixing  product  appears  at  150  MHz  within  the  dynamic  range  of  the  threshold  deteetor 
which  masks  some  of  the  noise  data  to  be  eolleeted.  The  test  set  allows  an  external 
synthesizer  signal  to  be  injected  into  the  down  converter  in  plaee  of  the  internal  local 

in  *-mt0r’  ^hlS  WaS  d°ne  10  allow  high-side  injection  and  still  retain  phase  lock  with  the 
10- MHz  receiver  standard. 

A  phase  jitter  problem  also  became  evident  after  the  1370- MHz  conversion  at  SRI  which 
affected  doppler  measurement.  For  the  doppler  tests,  the  external  synthesizer  approach 
was  again  used  to  provide  an  injection  signal  with  low  phase  noise.  This  local  oscillator 
phase  noise  problem  will  be  corrected  after  testing  by  SRI  is  complete. 

In  summary  the  test  set  was  designed,  fabricated,  and  modified  on  a  short  time  schedule 
responsive  to  SRI  s  testing  requirements.  Although  some  problems  were  experienced  with 
the  test  set,  they  were  either  corrected  or  the  equipment  flexibility  allowed  a  fast  effective 

v18  °f  °,r,3rati0?'  uThe  teSt  sel  has  not  orUy  provided  the  propagation  and  noise 
data  for  which  it  was  designed,  but  also  provided  better  insight  into  the  problems  of  co¬ 
existence  between  spread  spectrum  and  conventional  systems. 
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4.2  TK  Cl  I  NIC  \L  [INSCRIPTION 
4.2.1  Klements  of  the  Test  Set 

ihe  following  lists  the  major  items  of  the  test  set,  CPN  H27,  ;»55.‘f-()0 1 


Items 

Transmit  Subsystem 

Trans  mitte  r 
CW  Transmitter  Control 
Burst  Mode  Control 

Antenna  !)  dBi  at  1270  Mil/.,  2  dBi  430  MHz 
2  dBi  at  both  frequencies 

Receive  Subsystem 
Receiver 

Reeeiver  Power  Supply 
Antenna 

Threshold  Detector 
Miscellanous  Cal)les 


Collins  Part  Number 


(527-9501-001 
(527-95(52-001 
(531-75  7  5-  001 
(527-9502-001 
(527-8137-001 


(527-9511-001 
(527-9555-001 
(527-8137-001 
(527  -  95(54  -  001 

(527-95(53-001 


on  ^  p“ckaswl  in  a  vvoathci'  Protective  box  for  mounting  on  a  pole.  A  bracket 

M.i-  i  allovv®  conven,ent  antenna  mounting.  Cables  were  provided  to  allow 

installation  of  the  controls  inside  :i  building, 

Ihe  receiver  subsystem  is  mounted  with  SRI  equipment.  The  threshold  detector  module  was 
migrated  into  one  of  their  panels.  The  power  supply  and  receiver  are  19-ineh  panel  mount 

4.2.2  Transmitter  Charaeteristies 

.I1,??™  4-1  shovvs  lhc  blot>k  diagram  of  the  transmit  system.  Figures  4-2  through  4-4  show 
t  e  transmitter,  transmitter  control,  and  the  burst  mode  control,  respectively.  The  control 

*£  8.<fTl“al  y  a rm"“nK  °r  s"ilchl!s  ,tal  !>«>"“'•  ami  termination  of  femr  m 

mode  control  lines.  Remote  control  is  also  available  by  selection.  The  burst  mode  control 

dutv  cvele  JfEfS  T  l°  ^  time  and  a  duration  timer  to  selec!  the 

derived  fr  !  h  transmitter.  Ihe  rate  generator  can  be  operated  from  an  external  svnc 
domed  fiom  a  cyclic  radar  or  other  user  with  which  the  test  set  must  coexist  The  rate 
generator  range  is  continuously  variable  from  0.25  to  20  Hz  in  the  cycle  mode.  The  burst 

40r’  8°’  1G0’  10°°’  -d  5000  ,s  long.  The  bu,-st  control 
„ates  the  1 1L  mode  control  lines  from  transmitter  standby  code  to  whatever  mode  was 

enabled  ^  C°ntr°  panul*  A  likr|u  on  the  fronl  Pamjl  indicates  when  the  transmitter  is 

f0nta,inS,a  I1,roci1sion  10-  'lllz  frequency  standard  and  a  430- Mil/,  and  1370- 
?  !■  .?  m  P  laSe  l°  thu  stan(lard*  Thu  ,-f  frequencies  are  supplied  to  balanced 

,  uls  vvhl(jh  biphase  modulate  the  carrier  according  to  the  code  generator  chip  data.  Kach 
p  use  modulated  output  is  amplified  and  radiated  from  its  own  set  of  dipole  elements  in  a 
co  inear  antenna  mast.  The  transmitter  antenna  gain  is  2  dBi  at  430  MHz  and  9  dBi  at  1370 
MHz.  Ihe  antenna  is  shown  in  figure  4-5. 


CONTROL  PANEL 
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Figure  t-2.  Transmitter. 
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■1.2.1]  Receiver  Charaeteristies 

FiSire  4-(i  shows  the  receive  system  block  diagram.  Figure  4-7  shows  the  front  panel  of 
the  lecener  which  is  arranged  to  aid  an  operator  in  understanding  the  signal  flow  without 
studying  the  schematics  or  detailed  system  diagrams.  Maximum  flexibility  is  provided  at 
the  receive  front  panel  to  monitor  signals  or  inject  signals.  The  10- .Mil/  frequency  standard 
is  o\  a  liable  for  reference  input  to  an  external  synthesizer  that  can  lie  used  to  generate 
injection  frequencies  for  the  down-converters.  The  if.  is  available  to  be  used  with  a  spec- 
tium  analyzer  to  monitor  the  received  signal  and  interference.  The  receiver  outputs  are 
available  at  the  rear  of  the  unit  and  also  available  on  the  front  panel. 

frhe,aoCTn'ie  S'VS!C'1!-;!nlenn:i  is  :l  lmv’Kain»  cohneav,  dipole  antenna  with  separate  dipoles 

5,1  4,  0  AfH/  ;ln(\  AIIIz-  K:ich  (llP«le  yields  a  2-dBi  gain.  The  antenna  construction  is 
shown  m  figure  4-8. 

Kach  receive  frequency  has  its  own  rf  front  end  consisting  of  a  3-pole,  50- MHz  bandwidth 
biter  ant  a  low-noise  rf  amplifier.  The  down  converters  are  double  balanced  mixers 
followed  by  140-MHz  li.  preamplifiers.  The  receive  channel  select  function  chooses  if 
preamplifier  output  is  selected  for  detection.  When  the  selection  is  made,  power  to 
the  rf  amplifier  and  li.  preamplifier  of  the  unseleeted  frequency  is  turned  off. 

The  if.  bandwidth  can  be  either  50  Mllz  or  500  kHz.  If  the  500-kIIz  bandwidth  is  selected, 
gain  is  added  m  the  if.  switching  module  to  compensate  for  reduced  noise  bandwidth.  As  a 
result  the  noise  threshold  detectors  operate  at  a  fixed  level  of  spectral  density  independent 
ol  the  bandwidth  setting. 


The  if  age  amplifier  maximum  gain  is  >  00  dB  and  can  l  e  adjusted  manually  or  by  age  for 
-1.3-dBm  output.  This  gain  plus  the  front  end  gain  of  approximately  80  (IB  allows  thermal 
noise  to  he  amplified  to  the  -12-dBm  level,  thereby  providing  adequate  gain  for  am 
usable  signal. 

The  SAWD  correlators  provide  approximately  20  dB  of  processing  gain  so  that  0  dB  input 
signa  to-noise  levels  will  provide  useful  output.  The  if.  frequency  is  actually  12!)  !)8  .Mllz 
due  to  the  manufacturing  tolerance  of  the  SAWD's.  The  detector  has  a  12  dB  linear  dynamic 

range  from  the  maximum  output  level  of  approximately  5.0  volts  peak.  The  detector  output 
impedance  is  50  ohms.  1 

Ihe  doppler  test  function  compares  a  received  C\V  signal  converted  to  140  Mllz  if  and  a 
140-  Mllz  frequency  obtained  from  a  local  oscillator  phase  locked  to  the  precision  10- Mllz 
frequency  standard.  The  frequency  standard  can  be  manually  synchronized  with  the  trans¬ 
mitter  frequency  standard  or  locked  through  a  very  slow  phase-lock  loop  for  short  period 
doppler  measurements.  The  bandwidth  for  measuring  doppler  is  approximately  100  Hz. 

The  down-converter  injection  frequencies  are  also  phase  locked  to  the  precision  10- MHz 
standard. 

The  threshold  detector  consists  of  six  stages  of  amplification  at  1 10  MHz.  Mach  amplifier 
has  a  detector  and  comparator  that  will  level  detect  noise  impulses  of  less  than  0.1  us  in 
duration.  Mach  stage  acids  10  dB  of  gain  so  that  0  to  -50-dB  levels  in  10-dB  steps  arc 

In'  nuli°tfain  preceding  this  module  is  approximately  20  dB,  noise  impulses 
um  -30  to  0  dBm  can  be  monitored.  The  detector  outputs  are  differential  MKCL  inte¬ 
grated  circuits.  A  secondary  output  allows  the  detected  outputs  to  be  monitored  on  the  front 
of  the  receiver.  This  is  of  value  for  threshold  level  calibration. 
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4.2.4  Specification  Summary 

TRANSMITTER  AND  CONTROL 


Frequency  Bands  -430  MHz  and  1370  MHz 

Output  Power  _430  MHz  _  10W 

-1370  MHz  -  6\V 


Output  Filters 
Modulation 
Frequency  Stability 
Aging  Rate 
Stability 

Temp  Coefficient 
Warmup 

Data  Rate 
Coding 
Input  Power 


2  Pole  40  MHz  BW  centered  on  output  frequencies 
Biphase  at  a  10  M-chip  or  20  M-chip  rate 
All  frequencies  locked  to  10- MHz  standard 
<5  x  10  ^/day  after  24  hour  warmup 
1  x  10  H  for  10  seconds  average  time 

_9 

<  1  x  10  over  0  to  70°C. 

-9 

Within  5  x  10  of  final  frequency  in  15  minutes 
after  turnon  at  25°C 

78.74  kb/s  and  156.48  kb/s 

127  chip  maximal  length  code 

115V  60  Hz 


Controls  (Front  Panel) 

Power  On-Off 

430  MHZ  PA  On-Off 


1370  MHZ  PA 


On-Off 


Mode  Control 


ABCD 

CONTROL  OPTIONS 

TTL  LEVEL 

RESPONSE 

CONTROL 

INPUT 

0000 

STANDBY,  CARRIER  OFF 

0001 

140 MHZ  CW  (DOPPLER) 

0010 

CONTINUOUS  PRN,  10  MHZ 

0011 

CONTINUOUS  PRN,  20  MHZ 

0100 

CODE/1  BLANK,  10MHZ 

0101 

CODE/1  BLANK,  20 MHZ 

0110 

CODF./3  BLANK,  10 MHZ 

0111 

CODE/3  BLANK,  20 MHZ 

1000 

CODE/1  CARRIER,  10  MHZ 

1001 

CODE/1  CARRIER,  20  MHZ 

1010 

CODE/3  CARRIER,  10 MHZ 

1011 

CODE/3  CARRIER,  20  MHZ 

Local  Remote  Mode  Selection 
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Indicators  (Front  Panel)  Power  On 

Fault  Summary 

Note  —  The  control  panel  fault  is  a  loss  of  phase 
lock  of  any  of  the  phase-locked  loops. 
Individual  loop  indicators  are  inside  the 
transmitter  cabinet 

Antenna (s)  High  gain  omni  colinear  must 

1370  MHz  9  dBi 
430  MHz  2  dBi 

Optional  antennas 

A  directional  10-dBi  horn  for  1370  MHz  was  pro¬ 
vided  to  SRI 

A  2  dBi  low- gain  antenna  same  as  the  receiver 
antenna  was  also  provided. 

BURST  CONTROL  PANEL 


Note  that  this  panel  is  required  only  if  the  system  is  to  be  operated  in  the 
burst  mode.  The  cables  from  the  transmitter  will  connect  directly  to  the 
control  panel  or  can  be  fed  through  the  burst  mode  control. 

Power  115V  60  Hz 

Repetition  Rate  0.25  Hz  to  20  Hz  (continuously  variable) 

Burst  Duration 20,  40,  80,  160,  1000,  and  5000  fxs 
Controls  (Front  Panel)  Repetition  rate 

Burst  duration 
Mode(s) 

Cycle  or  single  burst 
Normal  or  burst  mode 

Sync  button  which  initiates  single  burst 

Sync  internal  —  external 

Indicator  (Front  Panel)  Rate  light  that  shows  when  transmitter  enabled. 
RECEIVER 


0  to  -90  dBm 
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Receive  Signal  Range 
Frequency  Bands 


430  MHz  and  1370  MHz 


propagation/noise  measurement  equipment 


RF  Filters 
RF  \mjlification 
Receiver  Noise  Figure 
IF.  Frequency 
IF.  Gain 

Demodulation  and 
Decoding 

Processing  Gain 

Frequency  Stability 

Doppler  Test  Bandwidth 

Input  Power 

Outputs 


Controls  (Front  Panel) 
Gain 

Bandwidth  Selection 
AGC  Amplifier 
Manual  AGC  Gain 
SAWD 
Detector 

Threshold  Detector 


3  pole  50  MHz  BW  centered  on  receive  frequencies 
>  12  dB  (noise  figure  <3.5  dB) 

<  8  dB 

139.980  MHz 
>60  dB 

10  M-chip  and  20  M-chip  SAWD's;  127-chip  maxi¬ 
mal  length  code  biphase  modulation  construction 

20  dB 

Same  as  transmitter 

For  floppier  tests,  the  frequency  standard  can  be 
electrically  shifted  il  x  10-7  ppm 

100  Hz 

115V  60  Hz 

10  MHz  frequency  standard  o  dBm  500 

IF  output  (Input  signal  level  plus  approximately 
30-dB  gain,  50  O  ) 

Detected  signal  out  5V  peak  from  50  O  source 
Analog  age  leve1  (0  to  +15V) 

Doppler  I&Q  outputs  (each  0  ±  5V) 


To  balance  rf  receive  level  of  430  MHz  and  1370  MHz 
50  MHz  or  500  kHz 

Automatic  (-13  dBm  output)  or  manual. 

10  turn  pot  for  >  60-dB  range 

Selects  output  from  20  M-chip  or  10  M-chip  SAWD 

Selects  whether  the  if.  or  SAWD  output  will  be 
detected 

IF- SAWD 

Only  the  if.  signal  is  now  available  for  switching. 

The  SAWD  signal  is  available  at  the  STOW  SMA 
connector  and  can  be  patched  to  the  threshold 
detector. 
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propagation/noise  measurement  equipment 


10- MHz  Frequency 
Control 

Doppler  Test 

10-MHz  Phase 

0LL  Time  Constant 
Indicators  (Front  Panel) 

Threshold  Detector 

Antenna 


Shifts  10-MHZ  frequency  standard 

In  ON  position  causes  doppler  unit  to  control  the 
10  MHz  frequency  standard  to  cbtair  synchroniza¬ 
tion  with  transmitter. 

This  controls  the  phase  lock  angle  after  doppler 
synchronization. 

Controls  setting  time,  of  synchronization 
Doppler  I&Q  channels 

Receive  Signal  Strength  —  Only  operational  in  auto 
age  mode 

Faults  —  Loss  of  phase  lock  for  the  receiver  loops 

Threshold  Detector  —  Sense  monitors 

0  to  -50-dBm  range  in  10*dB  steps 

Output  —  Differential  MECL  levels  for  each  10-dB 
level  detector 

Response  time  <  20  ns 

Colinear  430-MHz  and  1370-MHz  dipoles  each 
S-^Bi  gain 
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Appendix  4A 


Design  Details 


A.  1  INTRODUCTION 

This  appendix  contains  pictures  of  the  test  set  and  detailed  schematics  of  the  equipment.  The 
pictures  reflect  a  variety  of  construction  techniques  from  printed  circuit  cards  to  brass 
board  type  modules.  This  construction  is  not  Collins  normal  practice,  but  was  the  most  cost- 
conscious  and  efficient  means  to  provide  a  usable  one-of-a-kind  test  set  in  a  minimum 
amount  of  time.  The  schematics  represent  the  circuits  as  they  exist  as  of  this  report.  The 
pictures  and  schematics  are  felt  to  be  self-explanatory  and  are  thus  presented  without 
narrative  in  the  order  shown  in  the  index  for  this  appendix. 


NOTE 


In  some  cases,  1325  MHz  and  1370  MHz  are  both  shown  in  the  documentation.  Due 
to  coexistence  problems  at  1325  MHz,  the  test  set  frequency  was  changed  to  1370 
MHz.  Any  reference  to  1325  MHz  should  be  interpreted  as  being  the  1370-MHz 
channel. 
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1 .  System 

Front  View  Receiver  and  Power 
Supply 

Receiver  System 
Receive  System  Cabling 
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Front  Panel 
Internal  Assemblies 
System  Diagram 
Chassis  Wiring 

Outline  Installation  Drawing 
Modules 

A1  IF  AGC  AMPL. 

Schematic 

A 2  SAWD/IF  ENV  DET 

Schematic 

A3(  ) 

A3A1  IF  Switch 

A3A2  1X4  Power  Divider 

A4  DOPPLER 

Schematic 

A5(  ) 

A5A1  FREQ  STD  PWR/RF  DIV 

A5A2  MULTIPLIER  X2 
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A6  DOPPLER  I/D 

Schematic 

A7  1370- MHZ  RCV  LO 

Schematic 

A8  430- MHZ  RCV  LO 

Schematic 

A9A1  Signal  Splitter/Combiner  j 

A9A2  Multiplier  X4  1 

Schematics 

A10  IF  AMPL 

Schematic 

All  RF  AMPL  AND  FILTER 

3  .  Receiver  Power  Supply 

Front  View 
Internal  Assembly 
Schematic 

Outline  Installation  Drawing 

4  Threshold  Detector 
Assembly 
Schematic 

Outline  Installation  Drawing 
5 .  Antenna 
Assembly 
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A1 
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Schematic 
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4A-107 
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Schematic 
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161-9855-000 
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Schematic 
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4A-129 
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627-9600-001 

4A-131 

A5A2 

PRN  Phase  Lock  J 

Schematics 

A9 

430- MHZ  PA 

161-9667-000 

4  A- 135 

Schematic 

627-9651-001 
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Schematic 
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627-9641-001 

4A-143 

4A-145 

3. 

Transmitter  Control 

Front  Panel  p 

161-9721-003 

4A-147 

Assembly 

161-9721-039 

4A-148 

Schematic 

627-9587-001 

4A-149 

Outline  Installation  Drawing 

627-9571-001 

4A-151 
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Burst  Mode  Control 

Front  Panel 

161-9814-000 

4A-153 

Assembly 

161-9814-001 

4A-154 

Schematic 

631-9554-001 

4A-155 

5. 

Antenna 

Assembly  Views 

161-9855-002 

4  A- 157 
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4A-158 

Outline  Installation 
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4A-159 

*1370  MHz. 


4A-5/4A-6 


pendent 
CAB  L 


FNT 

f 


RECEIVER 

power  $’jpplv 


?0  VAC  A0//2 

power  nuo 


-?ov 


Jl 


CABLE  A 


RECEIVER 


A  4“ 


-E0V/-I5V  RTN-I— <B<— f- 

•15V  44  c  4-4 

T5V  RTN  -f-<D<— f- 

t-SV  44^4— (- 

♦15V  44 '’4-4 


tio/tisvRrN  4444- 

TEOV 


£<A4 


CABU  0 


44b4~4 


44  84- 


-Hcf-f 


44c44 


44  04-4 


•Ho(- 


-KtH 


I 


4-a<-+ 


44G4-4 


I 


4M 


44v<-|- 


44u4-4 


•KJH- 


•KHf 


44g4— t- 


-i-4s4- 


GKIO 


information 


OOPPitR  I  CHAN 


OOPPLER  I  Chav 


AGC  OUTPUT 


INFORMATION 


THRESHOLD 

DETECTOR 


<  I  4 — 7 — 50DB 


42  4— |— *ODB 


43  4~4  -SODB 
-<4<— (--B09B 


4  5  4 — (-  -IDDB 


threshold 


J23 


-<fe<— f  ODB 
7  4— L6ND 


THRESHOLD 

DETECTOR 

INDICATIONS 


DETECTOR 


44- 


44- 


CABLE  C 

-fl- 


Jl 


IF 

'  INPUT 


'  J3 

I370MHZ  >— rQ~ 

antenna  n,  i  T 


-Qt4  I0MH7 
Tl  /  STD 


Lvz_ 

430MM7  >~rQ- 
ANTENMA  v,  l  T 


-?ov 

-20V/-I5I/  «tw4-<8<— r 
•15V 
t5V  RTN 
♦#V 
t/5V 


CA8L.C  B 


i _ i 


J*4  1 

Ql*<  DETECTED 
T I  ^  OUTPUT 


OOB 


44c  4-4 
4-4o4—4 


44e  4- 
44  f  4- 


♦20V/NSV  RTN  -f- <g  4 — l 
+20V  -J-4  H 


-I0DB 


,  Jv5 

-r— <44— r  *tn 


4-424— (-  -isv 
4 — <  5  4-4  rtn 


-4434— 4**v 


-4  1 4 — h  ♦i*v 


74-4- 
84-4 

94 


-40DB 


L_ 


-20DB 


44  7 
-30DB  448 


DETEcrrl 
PULSE 
OUTPUTS'! 


-50DB 


I 


*1— <  c  — 

*t-<D<-+- 


OMD 

dopple r  i  Chan 
DOPi»LER  J  Chav 
AG C  OUTPUT 


ineormation 


THRESHOLD 

DETECTOR 


INFORMATION  |  j3 

T — ^  I  ^ — p  “ SODS 

- 1— <  Z  <— (-  -40DS 

- 1— (  J<— f -30D8 

- 1-<4<— (--Z03B 

- 1 — (.  5  < — (-  -IOD8 

- L- <*<— f  ODB 

7<— *-  6ND 


THRESHOLD 
> DETECTOR 
INDICATIONS 


fr-r-^-rO-, 


DETECTED 

OUTPUT 


.  'js 

-<4< — r  RTn 

-<24— h-'sv 

-<54— f-  RTN 

-<34-4-4SV 

<  I  4— (-  tisv 

<6f-4-RTN 

7<-f 

84-1- 

»4-*- 

L _ 


.OB  1^' 

1-H2 

,odb|+^3 

1-K4 

he: 

-IS 

MOB  I 

>+-0° 

I  ~j — <  1 I 

50DB  ' 

l-f-Oz 

6ND  J- <13 


DETECTED 

PULSE 

OUTPUTS 


PUBLICATIONS  DRAWING 

;  H VISIONS  TP  BE  APMqvEO 
AND  MAOl  «T  PUBLICATIONS 
ILLUSTRATING  department 


- —  =!J 

pup  P«t  no  | 

1  Stic 

•  ««  LiV  '»*<•  «'» 

3 

□ 

NAME 

p«  thiJ  y7 

CNR 


«...  ..C.?.LSiNS  RADI°  COMPANY 

- -  »t»»0«T  «t«CH.C*ur _ TO^MaS 

CABLING  GiRGRAM 
_  RECEIVE  SYSTEM 


|PA»N  |  NUT  ASST 


COOE^jOENT  OW*  MO 


6  3/-9S66 


l 


PAtH 


NEXT 


EQUIP 


mo* ic  filtc* 
TtA-M0-*O-m 


*>  *nT  f I  iff 

0^3.51  i  $  N-cu 
'-500KM2 ,  tfc>05 
GAIW 

WO  I  St 

FiGUM  l.l  2b 


P/C  A  O 


^  I  k  k  * 

iiMTlj 

»•-' Jl I  S  •»- 
5-1SOOWJ  CAIN  1 ?C# 
WOISC  t  IGJB£  1. 1 


JFOMM? 
0PF  5POtC 


l  r—  ... - » 

i 

i 

»■ 

* — 4vi*t*  ♦ 

5  CS  M  ■VM 

» 

K-n 

•***>  ^ 

i - 1 

»H«|| 

i 

□  r* 

►  “ •  * 

“«  [L;al  r1  _] 

Mil 

gig 

92 

4A-19/4A-20 


iu7ti  op  m 

ICTTON  f If* 


m 

i.  orriir  nuu 
I.  INUNTIN6  INPUT 
i.  NON  INVtRTINS  INPUT 

4.  -tJY 

5.  orniT  nuu 
4.  OUTPUT 

7.  pin 


4.  UNLESS  OTHMWlSf  SPECIFIED: 

AU  RESISTANCE  VALUES  ARE  IN  OHMS 
All  RESISTORS  ARE  |/4w  10% 

AU  CAPACITANCE  VALOfS  ARE  IN  MICROFARADS 


■  *  * 

nHLA 

^E3m 

V 

Jft  JK25C 

■M 


A  v'cAv 


MATtltUl 

UM.tSS  OTHERWISE  S«*C*HED 
OMtENSONS  'm  IN  INCHES;  TOl  ON 
OCC  om.  :  M  *  t.02,  JUW  *  *.008 
HOU  OUMmn 

UNOER  .281  0U  *.008  -  .008 
.281  TO  .800  0<*  »  *  006  .008 

OVER  .800  CM*  *008  .008 

AMUS:  tl.O* 

ICCtNTmCirf  •CTWCCN  OIA  ON  AN 

contract  no 

COLLINS  RADIO  COMPANY 

OAUAS  tO  N(*«OMf  tlACH  CA\l«  CIOAH  HAPKNL  IA 

schematic  Diagram 

A3AI  ip  Switch 

PACKET  RADIO  TEST  PCVR 

flMSH 

ARVO 

nFf 

a;«.,F..'Hi^nm— i i 

a 


4A-31/4A-32 


mm 


wjris* 

1.  LOACH  MJ40-FF  SHOW  MYSICALLT  ON  SCHEMATIC 
AS  VIEHCO  FROM  THE  TOP. 

2.  RELCOM  *50  SHOWN  PHYSICALLY  ON  SCHEMATIC  AS 
¥in*0  FROM  THE  IOTTOM. 

J.  ANAREN  1016J-J  SHOW  PHYSICALLY  ON  SCHEMATIC 
AS  VIENIO  FROM  THE  TOP. 

k.  PfNOENT  CAILE  IS  NO.  12  TEFLON  HIRE  KITH  COLOR 
COOC  NARKEO  IN  () 


f-  TYPICAL  CONNECT lONS(IAA) 

♦15V  J> - 

(NO  A> - 

-MV  p- - 


•OTTOM  VI EH 
HR  1  IALANCE 


FAST  SLOW 
OOPPLER 


{HIGH  1 

» 

LOW  I 


1  IMVt.nW  INAMT 
I  NOIIIWOTIaC  INhJT 
*  -I5V 
S  HLUtl 
4  OUTPUT 
7  »I5V 

o  f«rg.  cowtNstTioN 


I  WTOUM 
0  HCT(«IM 


i>--  — j  o±n  I - 1 

1  r 


7  ULLSi1.  0TLIERWISE  SPECIFIER 
ALL  LAPAC.IT'JB  VALUES  ABE  I A 

micbocalIus 

ALL  RESISTANCE  VALUES  ABE 
IN  OLA  MS. 


<*.»  « 

.WV- 

.RIO 


*/•  PtNOWT  TERMINAL 

*  H  CAALC  NO 

_ 111  ^  *  _ 


X  CIO  -i- 

i"  i  H 


w _ i 


T" 

y°  — 


Ami 

1.001  +15 

•iw 


40*  PAO 


- 1  Lo 

Pna«  Eje  CJI 

AOJ  I^Z-» 


I™  ± 

\jk  RELCOM  rnt  IM.YCO 

T-T.T.T. 


■5*  O'^VL 

l*1  -  **  -»  I  C»0  '  4 


— 1  UMOI* 


Xcii  C1  JL  to  jrl 

W  .>  nic,  'T-  .020  ^rs.  r  ‘  1  I 


« 

HI  LOR  CM 


T.oOi  -T*  .01  *070 

i 


t-  t  r ; 


i  i.  #• 


••  }  c* 


«K  |  JCNH  J 


AiA  MOV 
MM  ? 


tast/sloivJ 

OOPPLER  | 


Vp  ioo.  .. 

'J1'  «*»w 
«oon 

xL - 

A|A  OOO  P» 


'T'  I  OOO  9 


ALL  COIL*  ON  1/t*  01  WTO  HO  20  OUSS  HIM 
HfHOCHT  CASK  II  HO  2!  WION  Wlftt  Of  CO  LOO 
COM  HOTII  IN  O 


Jl 

T 


t  I JZT 


I  V4T 


2.2  UN 


HU  □  »IW_  _  K_  2_  IK  «  »o£ 


4A-47/4A-48 


4A-49/4A-50 


1* 

i 

’TBr 

^  Jl' 

k** 

'  taf  #1 

if 

1 1 

i — 

rZi 

/g 


4A-59/4A-60 


*.  VII  tl  747) 


».  IM  Tl  7*74  74)74 

wc  ILL*  70  7CA  IM  jg 


i— lo^g 


si 

■I 

u 

TFLiJtirti^ 

cu  »  l«  IM  ig  ,g  im 


II.  KOLISS  OTHCAVIIE  SKCITUO 

ALL  WIISTAME  VALUCt  AAi  IN  owl 

ALL  WIIIT0A1  AW  1/4  ■  CAAI04 

ALL  CAAAC ITAMCE  VALID)  AW  IN  f ICOTARA0I 


I*.  ID  Tl  7400  7*100 

VCC  40  4*  *r  jg  )  A  )r 


H  .  Hn 


l£>i[0j 


TOliJumriWitiTT 


W  II  IT  14  21  Jr  (■ 


■  ^  jr  * 

I  1  •  » 1 ' ' 

>  aK*  ■ 

link 

*flU 

l tv  ^b)>4J i 

a*. 

M  '  ]m| 

*  3f 

^  '  iM 

1 

] _ X _ 


f  Rlv  .  C*S  S 

IQD 

DESCRiRTiON 

DATE 

HJlM'U.l 

r 

-001 


MATERIAL 

UMESS  GT*IR*,SI  %WO»  t  o 

CONTRACT  NO 

COLLINS  RADIO  COMPANY 

DALLAS  «l*  N{«»r«l  B(«Cn  CAt  »  CTOAA  AAPIOS  « 

DIMENSIONS  ARE  IN  INIMJS;  »Ol  ON 
DEC  Dim  JU  i,02,  MX  ?008 
MOU  DIAMETERS 

UNDER  ,2%l  DM  *.00%  .00% 

,2%l  TO  %00  OlA  •  004  .00% 

OVER  .*>00  DiA  *  008  .00% 

ANGIES:  tl.O* 

ECCENTRICITY  BlTtof [N  D'A  ON  AN 

MTS  NOT  ID  E«OI  10  1  D'A 

mr  i 

*«:  MAT  il  A9A[  \ 

jiuWL  SFL.TTER  GAIN  com 

°-;-.£T  34D'0  TEST  »CV* 

Chn 

flfWSM 

ARVO 

SIZE  COOElOENT  0*G  ND  ^ 

D  13499  627-9659 

BART  SH»ll  COMPLY  *'■  Sh  ,  ‘■A  - 

sou  1  |s>-»' 

IAoQnIpQiiU  Q  *t¥_  *  _  "  —  i  01  £  TV— 


4A-65/4A-66 


H.5  Total. 


MO  -  IF  AM  PI 


!R1W| 


4A-71/4A-72 


:..us:  j 


•«”vi 
••*  vt*  »•* 

•u 


NOTtS 


I.  »LL  iS6}  S  iTIMS  ”0  81  .DtNriflfO  3V 

»o88ta  4T*«tP  oa  orut*  -ecu< -a  on  cm»ss  5. 

1  »t  b  ttt.M  »  sc  *c  ec  sea  -n^tss  er-isgwitf 
Hono  i*>  ndcati  «iaa  co^a  iacs  . 


6 


00','d"  □ 


4A-77/4A-78 


4A-79/4A-80 


Hk 

».  S  w  1 V  f  V 1  -  y| 

3ft 

■  -  *  1M 

MSUIIIIial 

-  '  ■B 

^■WII J aBBlBfc  ,  -J  ; , 

»*-*«»  I 


COLLIMS  RADIO  COMPANY 


4A-83/4A-84 


NOTES; 

WEIGHT  OF  UNIT  IS  2  POUNOS. 


2. 

3. 


POWER  REQUIRED  IS  WATTS  t  15,  +5VDC. 
PART  NUMBER  OF  MODULE  IS  627 -SSfc't-O0 1  . 


0 


617-9455-001  BRACKET 

(2)  J5— I •—2—5—3  CLIPS  (IIRTCWR) 


(6)  LIGHT  EMITTING  DIDDCS 
(6)  CRT  AOJ  POTS 


.125  DIA,  4  HOLES 
PATTERN i  .60  X  9.05 


—  .30 


1.25  p- 


9.65 

8.21 


DA-I5F 


Jl 


THn 

|J1- 


* - Q - ft - ft-.  ^  -V4 

3 

l 

S’ 

* 

St 

0* 


DA-1 5S 


df 


DA-9P 


1  -  50 


(2)  TYPl  "SMA"  RECEPTACLES 


MATERIAL 

N/A 


FINISH 


N/A 


QTV 


ITEM 

NO 


PART  OR 
IDENTIFYING  NO 


DASH  NO 


UNLESS  OTHERWISE  SPECIFIED 


DIMENSIONS  ARE  IN  INCHES;  TOL  ON 
DEC  DIM.:  J0(  =  1.02,  J0«  *  1.00B 
HOtE  DIAMETERS: 

UNOER  .251  DIA  =  *.005-005 
.251  TO  .500  DIA  =  *.006  .005 
OVER  .500  DIA  =  *.008 -.005 
ANGLES:  110' 

ECCENTRICITY  BETWEEN  DIA  ON  AN 
AXIS  NOT  TO  EXCEEO  .010  DIA 


PART  SHALL  COMPLY  TO  580-5*00-001 


CONTRACT  NO. 


3 


PREP 

0. 

.  OELFELD 

J 

CHK 

APVD 

L 

*  H'-  rk 

1 

PtCXT  ASST  : 


vm  MO: 


ft 


/7 


_ REVISIONS 

DESCRIPTION 


DATE  APPROVED 


-OOI  (RACKET 

I (-2-5-3  CLIPS  (IIRTCHER) 


(4)  light  emitting  diodes 

(6)  CKT  AOJ  POTS 


.125  DIA,  k  HOLES 
PATTERNi  .60  X  9.05 


I  O©  09  O®  O®  !•] 

Li _ ?  -J 


A 

—  .30 


"SNA"  RECEPTACLES 


MATERIAL 

N/A 


l/N  SIZE 

NODULE 

m 

PART  OR 
IDENTIfYING  NO 

NAME 

DESCRIPTION 

UM  MN 

DASH  NO 

PARTS 

LIST 

DIMENSIONS  ARE  IN  INCHES;  TOL  ON 
DEC  DIM.:  JXX  =  t.02,  JM  =  tJXJS  nF, 
HOLE  DIAMETERS: 

UNDER  .251  WA  =  t.005  .004  1^7" 

.251  TO  .500  DIA  »  ♦.006-.005 
OVER  .500  DIA  =  *.00(-.00S  ~ 

ANGLES:  ±1.0*  AFV0 

ECCENTRICITY  BETWEEN  DIA  ON  AN 

AXIS  NOT  TO  EXCEED  ,010  DIA _ _ 

PART  SHALL  COMPLY  TO  SM-SAOO-nnT1 


11/20/73 


COLLINS  RADIO  COMPANY 

re  NEWPORT  (EACH.  CAL II  CEDAR  RAPIDS.  IA 

THRESHOLD,  DETECTOR  MODULE  - 
OUTLINE  A  INSTALLATION 
PACKET  RADIO  TEST  SET 

SITE  I  COOE  IDENT  I  DWG  NO. 

C  |  13499 _ »7-9583 


SHEET 


NOTES: 

1.  WEIGHT  Of  THIS  UNIT  IS  t  fOUNM. 

2.  NO  POWER  IS  ftCQUIKCO. 

J  PANT  NUMtCN  TON  THIS  UNIT  IS  *27-41 37-001 , 
SENIAL  NUM8ERS  OOI  *  002. 


.312  0 1  A,  6  HOLES 
EQUAL  SPACED  ON 
J.J75  DIA  i.C. 


*.00  DIA 


V  1  V  7 

VrV 


2"  DIA  CLEANANCE 
RECOWENDEO  IN 
MOUNTING  STRUCTURE 


(2)  TYPE  "TNC"  RECEPTACLES 


QTY 

itew 

NO 

PART  OR  ] 

IDENTIFYING  NO  j 

DASH 

NO 

DIMENSIONS  ARE  IN  INCHLS ;  TOL  ON  _ _ 

DEC  DIM.:  JOI  --  *.02,  JOW  =  *.008  rnf 

HOLE  DIAMETERS:  _ u.  utLPU 

UNDER  .251  OIA  =  *.005  .005  ru> 

.251  TO  .500  DIA  =  *.006  .005 

OVER  .500  OIA  =  *.008  .005  Afv0  ■>  .  ■, 

ANGLES:  tl.O-  _  "  * 

ECCENTRICITY  BETWEEN  OIA  ON  AN 

AXIS  NOT  TO  EXCEED  .010  OIA  —  — — j 

PART  SHALL  COMPLY  TO  580  5«00  001  _ j 


i 


:  REVISIONS  f 

U™ 

DESCRIPTION 

DATE 

APPROVED 

n 

I 


I 

I 

I 

32.00 


I 

I 

i 


U.00  01 


/ 


.312  01*.  6  HOLES 
EQUAL  SPACED  ON 
3.J75  OIA  I.C. 


2"  J I A  CLEARANCE 
RECOFMNOEO  IN 
MOUNTING  STRUCTURE 


MATERIAL 


N/A 


FINISH 


N/A 


Qjy 

ITEM 

NO 

PART  OR 
IDENTIFYING  NO 

NAME 

DESCRIPTOR 

@ 

B 

ALTN 

PRFF 

DASH 

NO 

PARTS  1 

LIST 

UNLESS  OTHERWISE  SRECIflED 


DIMENSIONS  ARE  IN  INCHES;  TOl  ON 
DEC  DIM.:  J0<  =  t.02.  JODI  =  tO OR 
HOLE  DIAMETERS: 

UNDER  .251  OIA  =  ‘.005  .005 
.251  TO  ,5UU  DIA  =  ‘.006  .005 
OVER  .500  DIA  =  ‘.008  .005 
ANGLES:  tl.O* 

ECCENTRICITY  BETWEEN  DIA  ON  AN 
AXIS  NOT  T'J  EXCEED  .010  DIA 


PART  SHALL  COMPLY  TO  580-5400-001 


CONTRACT  NO 


PREP 


0.  DELFEIT 


M/20/7 


CHK 


apvd  *’  a-..;,/ 


COLLINS  RADIO  COMPANY 

PALLAS.  TLA  NEWPORT  REACH.  CALIF  CEDAR  RAPIDS.  IA 


ANTENNA 

OUTLINE  i  INSTALLATION 
PACKET  RAOIO  TEST  SET 


SIZE 

c 


CODE  IDENT 

13499 


DWG  NO 


627-9582 


SCALE  I  /L  | 


SHEET 


IROQnFpQrEiQrev _ TC _ Cr2.N8_2oi£.TO_0 


4A-89/4A-90 


*1 A  M( 


DAt( 


PENDENT 

CABlE 


20  VAC,  NO  M2 
POWER  PLUS 


notes: 

p.  the  burst  control  panel  can  be 

OMITTED  AND  CABLES  A  AND  B 
CONNECTED  0  Bid LY  TO  The 
TRANSMITTER  COnTROi.  PANEL 

*.  the  Burst  control  panel 
controls  the  rept ti'ion  rate 
and  time  juration  that  'he 

TRANSMITTER  SENDS  THE  CODE 
DETERMINED  BY  THE  PASSU  nr R 
CONTROL 


TRANSMIT} 

CONTROL 

PANEL 


'TER 

>L 

I  * 


J3, 

120  UAC  I  *r4  P 
60H2 


,  J2  1  (EO*  REMOTE  CONTROL) 
|-T-<* 


MODE  4— C0 
CONTROL  . 
LINES  +4C 

+4° 

CONTROL  RE71W*4— <  H 
FAULT  4- <E 

■4J0MH2  pacont-4— (  r 
U70MK2  PACONT-\—<^C 

+41 


f~n4A+r 


MODE  +4B< 

CONTROL  . 

LINES  +4C< 

+40< 
CONTROL  REWa+-<  m  < 
PAULT  +4  E  i 

«  SOM  HZ  PA  +-<  P  < 

U70MN2  PA  +4G< 


BURST 

CONTROL 

PANEL 


transmitter 


I - 1 


4  B4+ 
■  <4  4+ 
4D+f 
4hH 
4  £  <-+ 
4Ff-+ 
4<J< — b 
4i+f 
4>£  i 


CAB 

It  A 

^  -  < 

*  1 
✓  1 

I  4 

V  1 

/  i 

f  \ 

I  / 

\ 

\ 

INTERNAL  OR 

EJTERNAL 

SYNC 


+4B^+ 
-+4Cf+ 
H-4D++ 
+(H  + 
+<£  + 
-+-'F++ 
H-4&++ 
+  1  + 
-*-4  J+1 


I  ASOMH 
1  ANTEMI 


P^l _ I 


MOTES 


1  Rf  VlSiONS  ji 

R - 

NKMf<0« 

=Pi 

*»**o»*c 

PUBLICATIONS  DRAWING 
Revisions  to  tr  *wH»ovto 

*  NO  MAOC  0T  ^ulUCfcTiONS 
ILLUSTRATING  OC^*»TM[«*T 


I 

! 


Internal 


IA  na/lA-'.M 


Aft 

AftO*-X  i 


370M*I 

ANT 

fTNC  COK*) 


“®1 

*  m  i 

_y? 

*>c  0 
*j*  i 

rro 

' :  « 

>M 

rms  *h4>i 

lock 

<H — - 
^  i  J 

(<■ 

i* 

W 

mfeH 

At  3MM| 

rafQ  jrr 

•  >44441 


0*/T 


o.  output 


AVI 

4  30MM2  PA 
c4  VOC 


MOM/ NAL 

iow 


[SHUT 


•U- 


4A-97/4A-98 


-OOI 


MV  3  CHN6  t3tf  ro  37CMMZ  3-!7-?4> 
«ev  A  F  0  CMNQ  i- 26-74 


WTMe",°  COLLINS  RADIO  COMPANY 

—  ft»UA4Tt»  MtWPQRtHACW.  CALM  C10M  RAWt*  a 

of  V  ’)  etocx  CIA  SPAM 

5 -  PACKET  >ADI0  TEST  SIT _ 

-  "SR  coo<  i oc  nt  (owe  no. 

_  134  9  9  627-9588 


<  A1AI 

"  |  iOlM-2 

*»•/>*  «• 

2  1  -<«« 


2 1  fOMTAMti 


~  1  »CN| 

P*fj  *0 

AIA.  » 


*' *  MON'  TOR 


ASM 

W»N  ►"HAS  I 
l  OCR 


-  ri  ;~t 
yl  'WjM  A»s 


»fN  MON  'TOM 


ASAZ 

430MHZ  FILTER 


TElONIC 

T0A  4  30-40  2SS 


INPUT^J  A'OAI  je  Z{jTP\jT 

Q—  iroMxr  pa  — Qr - 

f  fllOFI 

n - *2*  voc 


Ji  AI0A2  1„? 

I —  3TC*"Z  1 


370^hZ 

ANT 

tNl  CONAJ 


NOL'  N*L 
6  '.V 


I.  ALL  WIRE  "a.*  TCFlOW  u*JlW> 

tfTHfRWlSE  NOTfO  COLOR.  CODE  iN  (  ) 

Z,  Af  Pi  ANb  won  ARC  CINCH  4  PIN  CON  M 1C  TO  4^ 

3.  MS  8102*  SERIES  CONNECTORS  *\ATES  WIT* 
MS  |i6*  SERIES  PLUGS. 


(40)  * 


•AS  3lOtniW*iO 
3  socact 


LAMBDA  4 

LCS  8-20 
A  £A  <?  AO*C  “ 
20  vOC 

iu  — 


CONTEoi 

linCS 


410  AMI  FA  CONT 
132*  «*M*  FA  CO^JT 


cAMCDA 

lCS  %-S  ov 
5.«a£  4o*C- 


MATCS  WIT' 

MOtoUtC 

CMAMIt 

4A4 


^Ot»Om 
AOCf  N  F  AM 
SCRlCS  *-»41 


M*CL£T»  CCN4ICTC.A 

CP»<  srtiEs 


HARO  jJiAfO 
TO  MO  bOtE 

Chassis 


AiO  PA 

•24  vOC  0vJT^j1 


MA*fS  W»TMj  fcy — ,  „  -| -70  vOC 

tin  rs.ii  c  v 


MODOLC 

chasms 

*aio 


ms  3ioe  *  b  s 

10  SOCKETS 


U>2?-  356? 


ini  m  lkiU 


FHODwr  _ TC _ C«.2n«2.01^To2 


4  A- 103/4  A- 104 


repp! 


MOTES 


1.  uN'  -4^toPico, 

*l_i.  wAPA^lTOtt  VALUED  ABC  »H 
M.CR^rAKACS 

ALL  re-tl^TANCC  VAUiC^  ABC  IN  OUM% 

2.  COTLS  kiADe  *W0vf  no  ?0  0U5S  rtMHE 


I _ 


I  ESDI 


i 

-*■  j 

y— V  / 

[  '?iT  ^ 

2  i 

i 

t 

3  TOTAL 

i 

i 

tup  n? 

i 

i 

i 

440  MUZ 

'’UT.jT 

2l9  9i> 

H0P0M 

Tt  U?WC 

TBA  4.10-40- 2+6 

FILTCQ 

4  30  VH~  CENTER  m Ou^Cr 
40  MHZ  8H- 
Z  POLE  FILTER 


DIMENSIONS  AR£  IN  iNCnIS,  fOl  ON 
DCC  EMM,  :  M  *  *.02,  JUU  t,008 
HOlC  Oi»Mf1E*S 
UNOEB  .251  OA  *005  ,005 
25J  TO  .500  0»A  •, 006  ,005 

OVEN  500  Oil  '  ..008  006 
ANGIES  tl.O* 

ECCENTRICITY  BETWEEN  OlA  ON  AN 
M'S  NOT  TO  EXCEED  010  O'A 


COLLINS  RADIO  COMPANY 

Mim  U  <IW»,J«Tt|^H  Cfcll  ,|3««  «»MOS  Ut 


MJLT|t»Li£R 

P*C»fr  cj  .  r^jT  X*TR 


4A-115/4A-116 


M  -» 


4A- 119/4  A- 120 


m 


/VNAUtN 
102',l-3 
125-250  MHi 


4A-127/4A-128 


terminal  no 

OR  COM  NO 


4A-131/4A-132 


NOTE  V 

I.  WNiflS  OTMEPWiSf  SPCCiriCD 
AU  «CSt5T*NC£  VALUES  ADC  in  OHtffi. 

Alt  CAPACITANCE  VALUES  ARE  IN  PICOFARADS. 

AIL  IADUCTANCE  VALUES  ARE  IN  NAnOnENRYS. 

I.RJO,  *J ,  *12  AND  RJJ  AS  \OiCATEO  OY  ASTERISK  ^«) 
A«f  A  PART  Of  TAARSlSTOAS  Ql  ,  Q* ,  QJ,  arO  QA 


OUTPUT 


4A-137/4A-138 


_ BIO'S  ;HS 

DCSCAlATlQN 


“T  . 


n  i — 

too**  I  I  OOP* 

“if  ~  »Q« — If- 
I  I 


I  [  filter 

— K - »-Q  <<  iJ70VM7,40MH 

I  | _  BW  Z  POLE 


- - 1  I - i - 1 


■»nn  u.ti4 mm  raiiTB 


DIMENSIONS  ABC  IN  INCHES;  TOL  ON 
DCC  DHA.:  M  *  *  02,  JUU  t.00® 
HOLE  DiAMITCAS 
UN  Of  A  ,251  O'*  *005  005 

.251  TO  ,500  Or*  «  *,006  ,005 
OV|A  ,500  OiA  *.008  .005 
ANGUS:  tl.O* 

ICCINTAICITY  BE^f  CN  DtA  ON  AN 
AXIS  NOT  TO  EiClIO  .010  0'« 


COLLINS  RADIO  COMPANY 

0*UAS  TU  »H*»  I,  H.rw  tiD*t  llAn  w 


SCHEMATIC  3IAORAM 
AIO  U70AfiZ  PA 
“ACKET  PADtO  TEST  SET 


>ioQm>0»i  Q  «iv__  rc_  x  ;Joi£'o$ 


4A-141/4A-142 


REMO** 

Ce«H!oC  UNIT 


Cputool 

LINES 


430  "Ml  P»  C.OMT 

132S  «Mi  pa  com 


«Mra  contSol 


CONTROL 

LINES 


PENDENT 
.  C46LE 


S3  I  ON  I 


nxtb  oowm 


S  SOCKETS 

"SSioi  in»-  'os 


— t-c  t  430  mu l  Pfc  ConT 


[G  323  "Ml  To  ConT 
'  M  COMMON 


10  »INS  MS3i02fi  (j-|P 


I  UNl(.j  -'HINA  .  >•+  .  .. 

0'MINVONS  *«t  '1  '•«  "!i; 
DtCD'W,:  JW  •/).»,  *»«  •  X. 

HOlf  D>AM&T|BS 
UNDfA  751  D'A  ■•* 

7*>  l  ’0  son  O'*  •  jOt.  S 

0V{«  SCO  D'A  •  JOH  .1X5 
ANGlES  *1.0* 

ICCfNTBir.rt  SfAftN  O'*  CS  AN 

Oft  NOT  ♦n  (i  |(Q _ i _ 

•  SB!  r,**  V  »  '  -4'. 


«tv  A  CO  :m>,G  i - ? 5 - 74 


COLLINS  RADIO  COMPANY 

.Sr.  ’I*  V  »  •  *►•«*.'  c  44  8*"'rt. 

- —  '  - 

/m "r s?  :;»iTPCL  ^EL 
*AC*E~  Pal *0  TaT  SET 

E  CCCt  <Df  N  •  i  JWG  NO 

I  134991  627-9587 


4A-149/4A-150 


I 


NOTES: 


TDP  l  IOTTOM  ME  OPEN  ACCESS 


1  .  UNIT  WEIGHT  IS  5  POUNDS. 

2.  PWN  REQUIRED  IS  I IDVAC  WATTS. 

3.  PART  NUMIER  FOR  THIS  UNIT  IS  627-9562-001. 


/ 


CDNMCTDR /CARLE 
CLEARANCE  ENVELOPE 
6"  DEEP 


/  J  l/l»«  19"  FRONT 
PANEL  .19  THICK 


1 


_ _ I 


^  6.00  J 


I6.1S 


T- T5T 


19.00 


1.50 


110  VAC  PVR  CORO 
72"  l 


MATERIAL 


N/A 


FINISH 


N/A 


QTY 


ITEM 

NO 


PART 

IDENTIFY 


1 


OASH  NO 


UNLESS  OTHERWISE  SPECIFIED 


DIMENSIONS  ARE  IN  INCHES;  TOL  ON 
DEC  DIM.:  J0<  =  1.02,  .XXX  »  1.008 
HOLE  DIAMETERS: 

UNDER  .251  DIA  =  *.005  .005 
.261  TO  .500  DIA  =  *.006 -.005 
OVER  .500  DIA  =  *.008  .005 
ANGLES:  11.0' 

ECCENTRICITY  BETWEEN  OIA  ON  AN 
AXIS  NOT  TO  EXCEED  .010  DIA 


PART  SHALL  COMPLY  TO  680  SAOO  001 


CONT 


PREP 


CHK 


APYD 


•nut  >m 
NEXT  ASSY 


ft 


i0499  6J7-9571 


SCALE  l/1*  SHEET 


f»oQxrpQ  All  □  REV _ TC _ C»_NB_Dl_TO_ 


4A-151/4A-152 


_  r 

fl 

U  0.  10  *  - 

n 

•  «>  d.. 

6> 

i 

r.  Zm^, 

if 

1  •*  *- 

1  - 

aoTtv 

I.  UNLESS  dT*EA*iSI  SPECIFIED  4  CilCUiT  CAAO  SnD  F.OiT  n&  Witm 

All  *IS$i$tanCE  values  **t  in  om m$  respect  to  chases  onD. 

ALL  fAPAflTAMCl  VALUES  ABE  IN  M<«OfA»ApS 
ail  WIRE  0tt  TEFLON  ,  A  r  h  COL  0*  CODE  IN  (  ) 
t.  Twl  555  TiMIA  is  MOUNTED  POS.T  on  A2\ 

*iTm  PIN  I  Of  THl  COMPONENTS  MATING  WITH 
PIN  1  Of  TMl  BOARD. 

J.  ALL  AUOlO  CONNECTIONS  FROM  BOARD  A I  ABE 
LOCATED  IN  SECTION  B 


float  PANE 4 

fr«*T  MOOt  CONMCl 


rmn 


am 

□IN 

maiM 

VZHB* 

am  MOTpmafWn 

■kjfc 

SESS 

a; 

IIMM 

m 

iSSSSJ 

fill 

Htti 

HI 

iNMaaMHaaoHaai  mmm  ■ 

c^Kaw 

MM\ 

warn 

wttmm 

ifijfil 

bqarq 


PO\rf£S  ♦ 

Supply 

»»SWK- 

ivDC 

l:s-io*5 


L. _ __ 


4A-155/4A-156 


A 


PREP 

CHK 

APVD 


SPECIFICATION  CONTROL  DRAWING 

COLLINS  RADIO  COMPANY 

DALLAS,  TEX  NEWPORT  BEACH,  CALIF  CEDAR  RAPIDS,  IA 

C'JTLINE  AND  INSTALLATION 
HIGH  GAIN  -  DUAL  BAND  ANTENNA 


631-9568-001 


Appendix  4B 


Alignment 


B.l  INTRODUCTION 

Although  the  test  set  has  been  designed  to  allow  the  user  to  adjust  many  levels  for  specific 
tests,  two  alignment  procedures  are  suggested. 

a.  IF  channel  gain  and  receiver  signal  meter  calibration 

b.  Doppler  test  setup 

The  if.  channel  gain  adjustments  normalize  all  signals  (430  MHz  RCV,  1370  MHz  RCV, 
wideband  or  narrowband)  to  a  constant  level  for  monitoring  or  processing. 

The  front  panel  receive  signal  strength  meter  operates  on  the  age  voltage  and  is  only  usable 
when  in  the  automatic  age  mode.  It  provides  a  gross  signal  strength  indication  to  the 
operator. 

Doppler  tests  may  be  made  in  open  loop  or  phase-lock  mode.  The  frequency  standards  in 
the  receiver  and  transmitter  have  sufficiently  low  drift  rate  to  allow  short  period  measure¬ 
ments,  provided  the  oscillators  are  carefully  adjusted  for  synchronism.  A  very  long  loop 
time  constant  (minutes)  is  employed  to  avoid  tracking  the  low  rate  doppler  expected  in  tests 
in  an  urban  environment. 

The  adjustment  procedures  reference  1325  MHz  which  is  engraved  on  the  front  panel.  The 
test  set  has  been  converted  to  1370  MHz  and  the  procedures  are  still  valid. 

B.2  ADJUSTMENT  PROCEDURE  OF  IF  CHANNEL  GAIN  AND 
RCVR  SIG  METER  CALIBRATION 

a.  Terminate  (50  ohms)  both  antenna  input  ports. 

b.  Set  both  if.  channel  gain  controls  for  max  gain  (full  CW) 

c.  Select 


Channel 

430  MHz 

BW 

WB 

IF  age 

Auto 

Threshold  Det 

IF 

Doppler  Test 

Disable 

d.  Adjust  automatic  age  gain  level  for  desired  output  (put  on  top  of  Al) 

e.  Adjust  the  offset  control  (top  of  Al  out  house)  for  a  reading  of  0.2  mA  on  the  RCVR  SIG 
meter. 


4B-1 


alignment 


f .  Select  the  1325  channel.  Note  the  RCVR  SIG  meter  reading. 

g‘  otoch^e^61  Wlth  thG  WgheSt  ^  reading  on  the  RCVR  SIG  meter  to  be  equal  to  the 


h. 

i . 

j . 

k. 

l. 


A3AU  for  ad^USt  the„  NB  galn,contn’1  (*ocated  toward  the  front  of  module 

AJA1)  tor  a  RCVR  SIG  meter  reading  equal  to  that  obtained  in  step  g. 

meter!3'  °ffSe‘  C0”tr01  the  t°1’  °f  A1  for  a  readin«  of  0  mA  on  the  RCVR  SIG 

Recheck  the  balance  of  the  NB/WB/430/1325  switch  positions. 

Apply  a  430  or  1325  MHz  CW  signal  at  -30  dBm  to  the  appropriate  antenna  port. 

readfng^of  1  .?Sa.IG  driVe  C°ntro1  a°Cated  °n  a  bracket  behind  the  ™ter)  for  a 


m.  Reterminate  the  antenna  port  and  readjust  the  offset  control  for  0  mA  (if  required). 

n.  Repeat  steps  j.,  k.,  and  1.  until  steps  k.  and  1.  are  correct  without  readjustment. 

o.  Generate  a  meter  calibration  curve. 


B.3  DOPPLER  TEST  SETUP 


The  phase  lock  loop  to  synchronize  the  receiver  to  the  transmitter  is  designed  to  have  a  verv 
long  time  constant  so  that  it  will  not  track  the  doppler  shifts  at  the  low  doppler  rates  Y 

SnriCted  dUr?!!g  th,G  teStS*  The  frcqucncy  standard  also  has  sufficient  stability  to  allow 
•  rt_p®^iod  Doppler  measurements  to  be  made  open  loop,  provided  the  frequency  is  ore 
cisely  adjusted  just  prior  to  the  test.  Adjustment  of  the  receiver  frequency^tandard  to 
proper  phase  lock  condition  is  somewhat  tedious  due  to  the  long  time  constant.  The 
ollowing  procedure  is  recommended  to  reduce  the  time  required  for  this  adjustment. 


a. 


Adjustments  for  transmitter  mode  and  receiver  modes  follow: 


1.  Transmitter  Mode  CW 

2.  Receiver  Modes 


Channel  Select 


430  MHz  or  1325  MHz 


BW 


NB 


Doppler  Test  Disable 

IF  AGC  AMPL  Auto 


Adjustment 


Set  10  MHz  FREQ  CTL  for  zero  beat  frequency  as 
observed  on  the  I&Q  meters.  This  frequency  con¬ 
trol  does  not  have  the  doppler  time  constant  delays 
and  zero  beat  can  be  obtained  in  a  short  period  of 
trial  &  error  adjustment.  The  I  meter  should  be 
at  zero  and  the  Q  meter  at  -5  volts.  The  frequency 
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alignment 


standard  correction  voltage  can  be  recorded  (to 
the  nearest  millivolt)  from  the  front  panel  test 
point  located  below  the  I&Q  meters  to  minimize 
alignment  in  the  doppler  test  mode. 

b.  If  doppler  tests  are  to  be  made  with  the  receiver  locked  to  the  transmitter  through  the 
slow  loop,  proceed  to  adjust  the  system  as  follows: 

In  the  doppler  test  mode,  use  the  same  receiver  switch  modes  as  step  a  except 
the  doppler  test  is  "ON".  Place  the  0LL  switch  to  fast.  (The  loop  time  constant  is 
still  relatively  slow  in  the  fast  position.)  Adjust  the  10  MHz  0  CTL  until  the  fre¬ 
quency  standard  correction  voltage  is  the  same  as  that  determined  in  step  a. 

Allow  30  seconds  or  more  for  the  doppler  test  unit  to  settle  to  the  vicinity  of  null. 
Fine  adjust  the  phase  control  for  the  I  meter  to  be  0  and  the  Q  meter  to  be  -5V. 

Set  the  0LL  Tq  switch  to  slow  and  slowly  readjust  the  phase  control  for  the  proper 
I&Q  meter  readings  if  necessary. 

Note:  If  in  the  field  with  doppler  affects  being  displayed,  the  I&Q  meters  will 
never  stabilize  at  the  0  volts  and  -5- volt  positions. 
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Appendix  4C 


Performance  Data 


C.l  INTRODUCTION 

The  data  in  this  appendix  is  presented  without  narrative  and  is  considered  self-explanatory. 
The  index  defines  the  order  of  presentation  for  quick  reference.  Note  that  the  data  reflects* 

Jotn e^?r7ianLce  at  1325  MHz  and  was  not  rePeated  at  1370  MHz.  The  performance  at 
1370  MHz  is  the  same  as  the  data  presented  for  1325  MHz. 


a.  Transmitter  RF  Spectrums  Page 

1325  MHz 

CW  4C-3 

Standby  4C-3 

10  M-chip  code  4C-4 

20  M-chip  code  4C-4 

10  M-chip,  1  code  —  1  carrier  4C-5 

20  M-chip,  1  code  —  1  carrier  4C-5 

430  MHz 


Standby  4C-6 

10  M-chip  code  4C-7 

20  M-chip  code  4C-7 

10  M-chip  code,  1  code  —  1  carrier  4C-8 

20  M-chip,  1  code  —  1  carrier  4C-8 

b.  Received  Signal  as  Function  of  Time 

10  M-Chip  rate  4C-9 

Continuous  code  4C-9 

Code  —  1  blank  4C-10 

Code  —  1  carrier  4C-10 

Code  —  3  blank  4C-11 

Code  —  3  carrier  4C-11 
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performance  data 


20  M-Chip  rate 

Page 

4C-12 

Continuous  code 

4C-12 

Code  —  1  blank 

4C-13 

Code  —  1  carrier 

4C-13 

Code  —  3  blank 

4C-14 

Code  —  3  carrier 

4C-14 

SAWD  Interactions 

10  M-Chip  Xmt  —  20  M-chip  RCV 

4C-15 

20  M-Chip  Xmt  —  10  M-chip  RCV 

4C-15 

Miscellaneous  Radio  Data 

Envelope  Det  Response 

4C-17 

Til  res  hold  Detector  Impulse  Response 

4C-17 

Antenna  Patterns 

Low  Gain  Ant 

430  MHz  (2  dBI) 

Azimuth  Plane  w/o  gnd  plane 

4C-19 

Elevation  Plane  w/o  gnd  plane 

4C-20 

Elevation  Plane  with  gnd  plane 

4C-21 

1325  MHz  (2  dBI) 

Azimuth  Plane  w/o  gnd  plane 

4C-22 

Elevation  Plane  w/o  gnd  plane 

4C-23 

Elevation  Plane  with  gnd  plane 

4C-24 

1370  MHz 

Elevation  Plane  w/o  gnd  plane 

4C-25 

High  Gain  Antenna 


430  MHz  (2  dBi) 

Elevation  Plane  w/o  gnd  plane  4C-26 

1370  MHz 


Elevation  Plane  w/o  gnd  plane 


4C-27 


i:’>2r>  mu* 


-Wfc-30  DB 


SPECTRUM 

ANALYZER 


LOG  REF  *10  DBM 
BW  300  KHZ 
FC  1325  MHZ  (APPROX* 
SCAN  20  MHZ'DIV 


SPECTRUM 

ANALYZER 


LOG  REF  *10  DBM 
BW  300  KHZ 
FC  1325  MHZ  (APPROX) 
SCAN  20  MHZ  DIV 


I  ransmitU  r  Spoctrums  (Conn 


10  M-Cliip  Rato  l  Codo  1  Carrior  Mode 


1:12.")  Mil / 


SPECTRUM 

ANALYZER 


LOG  REF  1 10  DBM 
BW  300  KHZ 
FC  1325  MHZ 

SCAN  20  MHZ/DI V 


1C 


With  PA  power  oil,  siniuil  is  <  —HO  (Him. 


-i:U>  MHz 


XMTR 


-Vyjv40  DB 

SPECTRUM  ANALYZER 


LOG  REF  HO  DBM 

BW  300  KHZ 

FC  430  MHZ 

SCAN  20  MHZ'DIV 


XMTR 


-^^-40  DB 
SPECTRUM  ANALYZER 


LOG  REF  +10  DBM 

BW  300  KHZ 

FC  430  KHZ 

SCAN  20  MHZ/’DI V 
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J 


i 


I 


Receive  Signals 
10  M-Chip  Rate  (Cont) 


1  CODE  1  BLANK 


IF 


DET 


Receive  Signal 


1  CODE:  3  BLANK 
IF 


DET 


1  CODE  3  CARRIER 
IF 


DET 


XMTR 

10  M  CHIP.  1  CODE  3  BLANK 
RCVR 

20  M  CHIP  SAWD  RCV 

TOP  TRACE 

RCV  IF  O  b  V  CM 

BOTTOM  TRACE  1  0  V  CM 

TIME  BASE  4  uS  CM 


XMTR 

20  M  CHIP.  1  CODE  3  BLANK 
RCVR 

10  M  CHIP  SAWD  RCV 

TOP  TRACE 

RCV  IF  0  5  V  CM 

BOTTOM  TRACE  1  0  V  CM 

TIME  BASF  4  /j-  CM 


l(  l.»  1C  It 


10  M  CHIP  1  CODE  3  BLANK 
TOP  TRACE SAWD  OUTPUT 

0  5  V  CM  (AT  THRESHOLD 
DET  OUTPUT) 

BOTTOM  TRACE  ENVELOP  DET 
OUTPUT  1  0  V  CM 

TIME  BASE  1  nS  CM 


44  DB  1  LED  DRIVE  OUTPUT 
LOWER  TRACE 


TIME  BASE  20  NS  DIV 

TOP  TRACE  2V  DIV 

BOTTOM  TRACE  2V  DIV 

TYP  OP  AN  UNSATURATED 
DETECTOR 

THE  DELAY  BETWEEN 

INPUT  &  OUTPUT  NOT  VAULT  DUE 

TO  TEST  SETUP 


i ( ’  — 1 7  ir-i" 


HP 

1000A 

PULSE 

INPUT 


ENGINEERING  MODEL  ANTENNA 
AZIMUTH  PLANE 
LOGARITHMIC  PLOT 
430  MHZ  NO  GROUND  PLANE 


4C-19 


■III 


ENGINEERING  MODEL  ANTENNA 
AZIMUTH  PLANE 
LOGARITHMIC  PLOT 
1370  MHZ  NO  GROUND  PLANE 


1370  MHZ  NO  GROUND  PLANE 


.  ENGINEERING  MODEL  ANTENNA 


j  CLEVAMUN  PLANE 

LOGARITHMIC  PLOT 


jijjgiH 

IMM 


ENGINEERING  MODEL  ANTENNA 
ELEVATION  PLANE 
LOGARITHMIC  PLOT 

430  MHZ  WITH  5  FT  SQUARE  GROUND  PLANE 


KSBErj&sBB* 


Mn 

n.  wiuisUfffyfflRlfa 

hi.  thniizur;  :}ntSgffi 


w&m 


mm 


''jauai 


S8HK 


Ep 

i !!!’!!}}::•'  i 

*Wfc 

MIIHhI  rill 


1*1 •**•« 

QWiffi 


•v.'&v. 


f 


HMWS 

■Ml 


■■BBHBSHfl 


*  !  '*1  RING  MOOf 

: fit;  1  10*  GAIN 

/•*./ >  *  Wk/  10  ftfl 


SCll^ririC  ATLANTA,  INC. 


'niiUttMBfrz 

•••tUlif1  ft  lull 

M«««f  .iiiim 
•tiff  fa H l| XI j 

